Evidence of direct toxic effects of free radicals on the myocardium.
The hypothesis that oxygen-derived free radicals do indeed play a role in myocardial ischemic and reperfusion injury has received a lot of support. Experimental results have shown that free radical scavengers can protect against certain aspects of myocardial ischemic injury and that on reperfusion the heart approaches a level that is more normal than those hearts not receiving additional scavenging agents. Superoxide dismutase, catalase, glutathione peroxidase, hydroxyl radical scavengers and iron chelators such as desferrioxamine have proven successful in providing an increased level of recovery. These results indicate, as would be expected, that superoxide, hydrogen peroxide and hydroxyl radicals may all, at some point, either contribute to the injury or be important in generating a subsequent radical which causes damage. In addition, solutions capable of generating free radicals have been shown to cause damage to myocardial cells and the vascular endothelium that is similar to the damage observed during myocardial ischemic and reperfusion injury. Alterations in function, structure, flow, and membrane biochemistry have been documented and compared to ischemic injury. The continued investigation of the role of free radicals in ischemic injury is warranted in the hope of further elucidating the mechanisms involved in free radical injury, the sources of their generation, and in defining a treatment that will provide significant protection against this particular aspect of ischemic damage.